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ABSTRACT 
 
Exposure to interparental conflict has been implicated in children’s development.  Research 
suggests that underlying mechanisms, such as neuropsychological indicators of cognitive 
processes, may shed light on how exposure to interparental conflict differentially influences 
children’s outcomes over time.  Event-related potentials (ERP), extracted from 
electroencephalogram data, allow for examination of neuropsychological markers of 
cognition based on precise timing and scalp topography of electrical activity in the brain.  For 
example, the late positive potential (LPP) ERP component has been implicated in the timing 
and magnitude of sustained attention and emotion regulation processes elicited in response to 
emotionally salient stimuli.  LPP amplitudes and peak latencies were compared for a 
community sample of 23 children (9-11 years of age, 12 females) during an oddball task, 
which used images of couples looking angry, happy, and neutral toward each other.  Linear 
mixed models were used to analyze whether children’s perceptions of interparental conflict, 
and whether they were from high- compared to low-conflict homes, influenced their level of 
neuropsychological resources directed toward angry compared to happy emotionally-charged 
interpersonal images.  Significant results were found for when children were directed to 
respond to angry images.  Differences emerged in LPP amplitudes for all children in the 
sample, with the greatest amplitudes produced for happy images compared to neutral and 
angry images.  Regarding conflict exposure and perceptions of conflict, children from homes 
with greater levels of conflict and children who blamed themselves for conflicts they 
witnessed between parents produced greater LPP amplitudes when happy trials were 
presented compared to neutral trials.  Finally, females reached their maximum LPP amplitude 
faster than males for neutral trials compared to angry trials.  Results are discussed in terms of 
the implications for children’s processing of interpersonal emotions as it is related to 
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CHAPTER 1: INTRODUCTION 
Exposure to interparental conflict influences children’s behavioral and emotional 
development (Buehler, Anthony, Krishnakumar, Stone, Gerard, & Pemberton, 1997; David, 
Steele, Forehand, & Armistead, 1996; Emery, 1982).  Research has shown that negative 
interparental conflict tactics instigate negative outcomes, such as internalizing problems, 
externalizing problems, lower social and cognitive competence, and lower academic 
achievement (for a review, see Grych & Fincham, 1990).  Alternatively, exposure to more 
positive conflict tactics between parents initiates children to enact more prosocial and less 
aggressive behaviors during interpersonal interactions (McCoy, Cummings, & Davies, 2009).  
Less is known about why different conflict tactics influence children in different ways (for 
one possible explanation, see El-Sheikh & Harger, 2001).  
A number of developmental theories suggest underlying mechanisms that may be 
influential for the associations between exposure to conflict and child development.  In 
addition, neurophysiological responses to conflict have the potential to shape 
neuropsychological brain development and influence cognitive and behavioral responses to 
interpersonal conflict.  Electroencephalography (EEG) and event-related potential (ERP) 
techniques offer an index of neuropsychological responses to stimuli and allow researchers to 
study a concrete mechanism underlying the association between conflict exposure and child 
development.  This thesis explores associations between exposure to interparental conflict 
and particular neuropsychological correlates of viewing stimuli depicting interpersonal 
conflict.  Of specific interest to this project is neuropsychological activity related to sustained 
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attention and emotion regulation processes, indexed by the late positive potential (LPP) ERP 
component.  
This project begins with an overview of the literature examining the influence of 
interparental conflict on child development.  The theories and empirical studies reviewed 
indicate a number of potential mechanisms through which interparental conflict may 
influence child outcomes; mechanisms such as emotions, cognitions, feelings of security 
within the family system, genetics, physiology, and neuropsychology.  Important for this 
study is the neuropsychological mechanism related to attention and emotion regulation.  
Therefore, neuropsychological measurement techniques, specifically ERP procedures, are 
described, and associations between neuropsychology and interparental conflict are 
highlighted.  Finally, the hypotheses are stated, and the methodologies and results are 
presented, followed by a discussion of the acquired results. 
1.1 Influence of Interparental Conflict on Child Development 
The associations between interparental conflict and child development are well 
documented (Cummings & Davies, 2002; Emery, 1982; Grych & Fincham, 1990). Research 
has shown that exposure to interparental conflict predicts children’s adjustment problems 
(Cummings & Davies, 2010; Davies & Cummings, 2006), and that certain intermediate 
constructs, such as emotions and cognitions, act as mechanisms through which exposure to 
conflict impacts child development.  Four prominent theories in the literature address the 
associations between interparental conflict and child development, including the social 
learning theory (Bandura, 1977), the cognitive-contextual framework (Grych & Fincham, 
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1990), the emotional security theory (Davies & Cummings, 1994), and the specific emotions 
theory (Crockenberg & Langrock, 2001).  Each of these theories is described next.  
1.1.1. Social learning theory 
The social learning theory proposed by Bandura (1969, 1977) posits that individuals 
are not passive recipients of social information.  Rather, our cognitions about social 
experiences shape our understanding of interpersonal interactions and our future behavior.  
Children are exposed to negative social contexts, such as hostility or aggression, through 
direct observation, and modeling of behaviors by parents, peers, and other outside influences 
can shape behaviors in a maladaptive way.  This theory suggests that exposure to negative 
conflict, such as interparental discord, provides children with a script for negative social 
interactions (generally related to the behaviors of a same-sex parent), which subsequently 
influences cognitive processes and shapes behavior in social interactions (Johnson & 
O’Leary, 1987).  A “cycle of violence” has also been supported, suggesting that facing 
violence and abuse in childhood increases the likelihood of experiencing violence in 
adulthood (Mihalic & Elliott, 1997).  Consequently, greater exposure to interparental discord 
in the home provides children with a larger repertoire of responses to interpersonal hostility, 
which can lead to more hostile behaviors in future social contexts.  
According to social learning theory, children who are exposed to interparental 
aggression are more likely to engage in aggressive behaviors for a number of reasons. For 
example, a child who is exposed to aggressive forms of conflict at home may see aggressive 
behaviors as common and normative.  Alternatively, a child may have lower inhibition for 
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aggressive behaviors due to genetic factors passed on by aggressive parents.  Finally, a child 
may receive positive reinforcement for an aggressive act, such as increased attention from 
arguing parents when he or she behaves aggressively (Cox, Paley, & Harter, 2001; Emery, 
1989; Margolin, Oliver, & Medina, 2001).   
A pattern of dysregulated behaviors, such as temper tantrums and aggression, can 
develop when these types of behaviors reduce or remove a negative stimulus (i.e., a conflict 
between parents) (Emery, 1989).  The social learning theory suggests that children’s 
cognitions regarding the benefits of maladaptive social interactions at home increase 
dysregulated behaviors over time and across contexts.  Therefore, the social learning theory 
supports the notion that underlying mechanisms (i.e., cognitions regarding social situations 
and interactions learned from conflicts between parents) influence the association between 
interparental conflict and child development.    
1.1.2. Cognitive-contextual framework 
The cognitive-contextual framework, proposed by Grych and Fincham (1990), 
suggests that the influence of interparental conflict on child adjustment is mediated by the 
child’s cognitions and appraisals regarding the conflict (Grych, Harold, & Miles, 2003).  
Unlike the social learning theory, in which social cues influence child behavior through 
cognitions, the cognitive-contextual framework argues that the context in which a conflict is 
experienced influences subsequent cognitions and behaviors through a series of cognitive 
processes that are shaped by individual differences and learned responses. Context can 
include a number of constructs, such as past experiences, maturation level, and individual 
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temperament traits.  Likewise, it can include more transient constructs, such as current mood 
and expectations of a situation (Grych & Fincham, 1990).   
The contexts through which children experience interparental conflict influence their 
perceptions of threat and self-blame, and research suggests that both increased perceptions of 
threat toward the family system and children’s tendency to blame themselves for conflicts 
between parents mediate the association between interparental conflict and child adjustment 
outcomes (Grych, Fincham, Jouriles, & McDonald, 2000; Mueller, Jouriles, McDonald, & 
Rosenfield, 2014).  One study found that children who reported greater perceptions of threat 
toward the family system showed more internalizing problems, whereas children who felt 
triangulated into conflicts showed more externalizing problems.  Likewise, children who 
blamed themselves for their parents’ conflicts showed greater levels of both internalizing and 
externalizing problems (Fosco & Grych, 2008).   
Depending on the context of a given conflict, children utilize unique cognitive 
processes that further influence subsequent appraisals and behaviors.  For example, Bradbury 
and Fincham (1987) suggest two forms of processing.  Primary processing refers to 
automatic attention placed on the conflict to determine what the conflict is, whether or not it 
is threatening, and how relevant it is to the individual.  The more hostile a conflict, the more 
threatening it will appear.  Additionally, secondary processing refers to more distal 
processing of the conflict, such as trying to understand why a conflict is occurring and how 
to cope with the distress.  Secondary processing occurs when children determine which 
coping strategy to perform in the face of conflict.  These coping strategies may include 
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avoidance of the conflict (an example of an emotion-focused strategy where the child 
attempts to regulate his or her emotions) or intervening on the conflict (an example of a 
problem-focused strategy aimed at altering the event) (Grych & Fincham, 1990).  Depending 
on the outcome of the chosen coping strategy, behaviors are either reinforced (i.e., parents 
stop arguing) or punished (i.e., child is ignored further), and future behaviors are influenced 
by this consequence.   
A child’s belief about his or her ability to cope successfully with interparental conflict 
can influence the child’s feelings of threat posed by the conflict.  When children feel they are 
able to respond effectively to threatening events within the family system, conflict may seem 
less intimidating (Grych, Seid, & Fincham, 1992).  However, theory suggests that when 
children feel they are to blame for the conflict, or they perceive the content of the conflict to 
be related to them, they are more likely to feel threatened by the conflict and anxious about 
negative outcomes, which may lead to a greater risk for internalizing problems (Grych et al., 
2000).  Furthermore, beliefs about the intensity and hostility of interparental conflict 
influence children’s perceptions of threat and self-blame, which predict internalizing and 
externalizing problems (Gerard, Buehler, Franck, & Anderson, 2005).  The cognitive-
contextual framework therefore supports the concept that underlying mechanisms (i.e., 
context-specific cognitions) mediate the relationship between exposure to interparental 
conflict and child development.  
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1.1.3. Emotional security theory  
The emotional security theory (Davies & Cummings, 1994) asserts that a child’s 
sense of emotional security within the family system is an underlying mechanism that 
influences child development due to conflict exposure.  Research has found that children’s 
emotional security accounted for a significant amount of the variance in the relationship 
between exposure to interparental conflict and child adjustment problems (Davies & 
Cummings, 1998).  For example, longitudinal analyses of the relationship between 
interparental discord, children’s emotional security, and child adjustment found that 
children’s emotional security concerning the marital relationship mediated child outcomes 
one year later (in conjunction with a direct influence of interparental conflict on child 
internalizing and externalizing symptoms over time) (Cummings, Schermerhorn, Davies, 
Goeke-Morey & Cummings, 2006; El-Sheikh, Cummings, Kouros, Elmore-Staton, & 
Buckhalt, 2008).  
A child’s sense of security may be threatened when he or she feels threatened or feels 
to blame for interparental conflicts.  For example, research has examined emotional and 
cognitive factors as mediators of the association between interparental conflict and child 
adjustment.  This research found that children’s self-blame tendencies and levels of 
emotional distress were associated with the development of internalizing and externalizing 
problems, and that children who perceived threat due to parental conflicts showed greater 
internalizing problems (Fosco & Grych, 2008; Beuhler, Lange & Franck, 2007).   
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Children who feel emotionally insecure about the family system may exhibit hyper-
vigilance or over-sensitivity in response to signs of interparental conflict (Davies, Sturge-
Apple, Bascoe, & Cummings, 2014; Davies, Sturge-Apple, Winter, Cummings & Farrell, 
2006).  Furthermore, children who are frequently apprehensive about their parents’ 
relationship status may be over-vigilant, preoccupied, or distressed in unrelated contexts such 
as with peers or in school.  For instance, one study found that children’s emotional security 
mediated the relationship between destructive (i.e., physical aggression, abuse) interparental 
conflict and children’s social behavior, such that experiencing destructive conflicts predicted 
more negative social behaviors (McCoy et al., 2009).  Additionally, Sturge-Apple, Davies, 
and Cummings (2006) found that children who experienced more parental withdrawal due to 
parental emotional unavailability following conflict had lower levels of academic 
competence and school adjustment.  
These findings suggest the importance of children’s emotional security regarding 
interparental conflict.  The emotional security theory asserts that within the hierarchy of 
human goals, the most salient goal for children is a sense of protection, safety, and security 
(Davies, Harold, Goeke-Morey, & Cummings, 2002).  Thus, a child’s sense of security 
within the family system, which can be influenced by interparental conflict, is imperative for 
adaptive development.  This theory supports the idea that emotional processes (i.e., feelings 
of emotional security) act as underlying mechanisms that influence children’s development.  
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1.1.4. Specific emotions theory  
Last but not least, the specific emotions theory (Crockenberg & Langrock, 2001) 
proposes a similar framework to that of the emotional security theory: Both postulate the 
importance of children’s perceptions of and reactions to emotional constructs within the 
family system.  However, the emotional security theory places importance on the goal of 
securing a stable family system (Davies & Cummings, 1994), whereas the specific emotions 
theory suggests that there may be multiple goals, both broad and specific, that influence 
children’s emotional reactivity to conflict.  Broad goals may include feeling a sense of 
security or connectedness with parents, whereas specific goals could be more direct attempts 
to sway a parent’s decision one way or another regarding a conflict. 
Depending on the goal, children are likely to respond with specific emotions in an 
attempt to achieve a desired outcome.  Crockenberg and Langrock (2001) suggested that 
children react with anger when a goal seems attainable yet they experience threatening or 
resistant feedback from a parent.  Alternatively, children who see a goal as unattainable are 
more likely to respond with sadness.  Finally, when a goal appears to be imminent yet 
uncertain, children are likely to react with a fear response.  Over time children develop 
tendencies for responding to interparental conflict with a specific emotion (i.e., anger, 
sadness, or fear), and these tendencies can cause distress in subsequent conflicts 
(Crockenberg  & Forgays, 1996).    
Research has found that patterns of specific emotional expressions (i.e., anger, 
sadness, and fear) mediated the association between interparental aggression and adjustment 
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problems for females (Crockenberg & Langrock, 2001).  Similarly, children’s fearful 
reactivity to conflict mediated the associations between parental aggressive interactions and 
child adjustment problems, including internalizing and externalizing behaviors (Davies, 
Cicchetti, & Martin, 2012).  The attainability of a child’s goals is influenced by interparental 
conflict, and children who experienced higher levels of conflict in the home were more likely 
to develop broad patterns of negative emotional responses aimed at attaining individual goals 
that span across multiple contexts.  These patterns can result in maladaptive development 
over time, including the development of adjustment problems such as internalizing and 
externalizing behaviors (Crockenberg & Forgays, 1996).  This theory further suggests that 
emotional processes and responses act as underlying mechanisms that influence the effect of 
interparental conflict on child development.  
1.1.5. Other potential underlying mechanisms   
The four theories reviewed above suggest reasons for links between interparental 
conflict and child development, and are important for understanding how some of the 
potential underlying mechanisms, such as emotional and cognitive processes, may impact 
developmental outcomes for children exposed to interparental conflict.  However, the 
mechanisms proposed in the theories (i.e., emotional security, cognitions and appraisals of 
conflict) generally use questionnaire data.  Biological mechanisms may contribute to the 
association between interparental conflict and child development, and the literature can 
benefit from examining biological mechanisms related to marital conflict exposure.  For 
example, genetic factors and nonshared environmental influences contribute to the 
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associations between interparental conflict and child development (Harden et al., 2007).  
Likewise, measures of physiological responses to interparental conflict are associated with 
child development.  Specifically, elevated skin conductance reactivity (El-Sheikh, 2005; 
Zemp, Bodenmann, & Cummings, 2013) and respiratory sinus arrhythmia reactivity (El-
Sheikh & Whitson, 2006) (which are measures of the sympathetic and parasympathetic 
nervous systems, respectively) were influential to the relationship between conflict exposure 
and child development.   
Finally, neuropsychological processes, as measured by electroencephalography, 
have been implicated in the association between interparental conflict and child development.  
The influence of this potential underlying mechanism is less well known and deserves further 
examination in the literature.  By studying children’s neuropsychological correlates of 
viewing interparental conflict situations, we can increase our understanding of how children 
are influenced by conflict exposure at a neurological level.  The nuances and proposed links 
between neuropsychological processes, interparental conflict, and child development are 
examined next.   
1.2. Electroencephalography and the Late Positive Potential ERP Component 
Electroencephalography (EEG) allows for non-invasive examination of electrical 
activity produced in the brain.  EEG is used to identify event-related potential components 
(ERPs), which are elicited by a stimulus in the environment (Bressler & Ding, 2006).  The 
late positive potential (LPP) ERP is a component that peaks approximately 400-1000 ms 
after the onset of a stimulus and can maintain a positive amplitude even after the stimulus is 
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removed (for up to 6 seconds) (Cuthbert, Schupp, Bradley, Birbaumer, & Lang, 2000). The 
LPP is believed to reflect cognitive processing of emotional stimuli related to emotion 
regulation and sustained attention (Dennis & Hajcak, 2009).  
Differences in mean LPP amplitudes for positive and negative stimuli support the 
concept of a negativity bias (Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001; Hajcak & 
Ovlet, 2008), which suggests that there is a tendency in the general population for individuals 
to place greater attention on a negative stimulus compared to a positive one.  For example, 
larger mean LPP amplitudes are produced for emotional stimuli compared to neutral stimuli, 
and for negative stimuli compared to positive stimuli (Ito, Larsen, Smith, & Cacioppo, 1998).  
This suggests that, in general, individuals attend more to negative stimuli compared to 
positive stimuli, and the LPP captures these distinctions. 
Comparable initial timing and scalp topography likens the LPP to the P300, an ERP 
that increases in amplitude during cognitive processes related to identification, 
categorization, or discrimination of salient stimuli, and working memory processes 
comparing stimuli or events (Polich, 2007).  However, some important differences between 
P300 and LPP amplitudes exist, suggesting unique processes related to task demands and 
attention processes for each component.  Like the P300, the LPP is enhanced when 
emotionally relevant stimuli are presented.  However, whereas the P300 appears 
approximately 300-ms after the stimulus onset and only lasts for a few hundred milliseconds 
total, the LPP has been shown to maintain a positive amplitude as long as the stimulus is 
present, and even after the stimulus is removed (Cuthbert et al., 2000).   
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The relatively short duration of the P300 suggests that it reflects temporary increases in 
processing of emotionally salient target stimuli required for task demands.  Alternatively, the 
sustained LPP amplitude for task-relevant and irrelevant stimuli suggests that this ERP 
reflects persistent attention towards emotional stimuli regardless of task demands (Hajcak & 
Ovlet, 2008).  Therefore, the LPP is especially relevant for pinpointing individual differences 
in children’s cognitive (i.e., attention) and emotional (i.e., emotion regulation) responses to 
interparental conflict.  However, this ERP component has not been studied explicitly in the 
context of interparental conflict.  The next section describes research that examines the LPP 
and other ERP components in relation to interparental conflict, and suggests that further 
research is needed to examine the LPP as an important underlying mechanism connecting 
interparental conflict and child development.  
1.3. Interparental Conflict and Neuropsychology 
Before discussing associations between neuropsychological processes and interparental 
conflict, it is important to mention the influence of interparental conflict on cognition in 
general.  Studies have examined cross-sectional and longitudinal influences of family context 
and parenting on children’s general cognitive development (Arranz, Oliva, Sánchez de 
Miguel, Olabarrieta, & Richards, 2010; Wade, 2004), suggesting associations between 
interparental conflict and cognitive functioning in children (as measured by standardized 
cognition, language, and intelligence tests).  For example, one study found that children 
exposed to high- compared to low-conflict vignettes in a laboratory setting performed more 
accurately and had fewer errors during a subsequent verbal attention task, while performing 
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more poorly on a delayed recall task (Medina, Margolin, & Wilcox, 2000).  These results 
were interpreted using the sensitization hypothesis, which suggests that exposure to anger 
and conflict is related to greater behavioral reactivity and neurological arousal in children 
(Cummings, 1994).  However, this study did not investigate the associations between 
exposure to interparental conflict and neuropsychological indicators of cognition in children, 
such as ERPs, and this research is somewhat limited.   
One study examined the influence of interpersonal conflict stimuli on children’s ERPs, 
specifically the P3 ERP.  This study found that children from high-conflict homes produced 
significantly larger P3s (suggesting greater stimulus salience) to images of a couple looking 
angry or happy compared to looking neutral toward each other, specifically when they were 
instructed to respond to images of the couple looking angry.  However, children from low-
conflict homes did not generate different P3 amplitudes for emotional (i.e., angry and happy 
trials) compared to neutral trials (Schermerhorn, Bates, Puce, & Molfese, 2015).  This may 
suggest that children from high-conflict homes see these emotional interactions as especially 
salient, specifically when they are primed to attend to angry interpersonal interactions.    
Analogously, studies have examined ERP differences for maltreated compared to non-
maltreated children.  Maltreatment is a circumstance that is similar to interparental conflict in 
that it is a form of early (but more extreme) adversity related to caregivers that affects 
development.  Research shows an increase in attention allocation to threat (i.e., angry faces) 
for previously maltreated children compared to non-maltreated children (Shackman, 
Shackman, & Pollak, 2007), as evidenced by larger P3b amplitudes.  P3b (a component 
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similar to the LPP) is a part of the P300 ERP complex that is believed to index voluntary 
processing of emotions (Kok, 1997).  In another study, maltreated children showed larger 
P300 amplitudes when they were told to respond to angry target photos compared to happy 
target photos.  Non-maltreated children in this study showed no differences in amplitudes for 
angry or happy target photos (Pollak, Cicchetti, Klorman, & Brumaghim, 1997).  
The studies described above provide empirical evidence indicating associations 
between negative experiences in the family context and children’s neuropsychology.  
Adverse childhood experiences related to parents, such as elevated levels of interparental 
conflict in the home or parental maltreatment toward a child, may influence children’s 
socially motivated neuropsychological reactivity.  The LPP component, indicative of specific 
cognitive and attentional processes regarding emotional stimuli (Dennis & Hajcak, 2009), 
may provide an important link between conflict exposure and child development.  The LPP 
component and its associations with children’s exposure to interparental conflict has not been 
examined as of yet, and is an important next step in the literature.  
1.4. Current Study 
This study appears to be the first to examine the associations between children’s 
perceptions of interparental conflict and the neuropsychological correlates of viewing 
interpersonal emotion stimuli.  In addition, it appears to be only the second study to examine 
associations between parents’ reports of interparental conflict and children’s 
neuropsychological correlates of viewing interpersonal emotional stimuli.  Finally, this study 
is unique in that it examines the LPP component in conjunction with interparental conflict 
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exposure.  The LPP has been identified as a neuropsychological marker of emotion 
regulation and sustained attention in children (Dennis & Hajcak, 2009).  Since emotion 
regulation and attention to emotions are relevant to how children cope with and respond to 
conflict, an important next step in this line of research is to examine the ambiguous 
association between neurophysiological markers of attention and emotion regulation and 
children’s exposure to interparental conflict in the home. Four hypotheses were tested to 
explore this gap.   
1.4.1. Hypothesis #1   
 First, I hypothesized an effect of condition on LPP amplitudes for the sample as a 
whole.  In other words, I predicted that the type of trial presented to children would influence 
LPP amplitudes, regardless of conflict measures.  Specifically, I hypothesized that when 
children were instructed to respond to angry trials, they would produce the largest amplitudes 
when angry trials were presented during the task, compared to when happy trials were 
presented.  This hypothesis was based on research that suggests differences in LPPs for 
negative stimuli compared to positive or neutral stimuli (Cummings, 1994; Cuthbert et al., 
2000), and that being directed toward angry trials should increase the level of attention on 
these trials.  
1.4.2. Hypothesis #2   
 Next, I hypothesized that compared to children in low-conflict homes, children from 
high-conflict homes would produce larger LPPs for angry stimuli compared to happy stimuli, 
regardless of the target type.  Since larger LPPs are thought to represent more 
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neuropsychological resources for emotion regulation and attention to emotional stimuli 
(Cuthbert et al., 2000; Hajcak & Dennis, 2009; Ito & Cacioppo, 2000), I predicted that 
children from high-conflict homes would produce larger LPPs due to their heightened 
attention to conflict, which could increase their need to regulate negative emotions.  In other 
words, children who experience more conflict may feel threatened by the struggle they see 
occurring between their parents, causing them to be hyper-vigilant to negatively perceived 
experiences in their environment (Davies et al., 2006).  
1.4.3. Hypothesis #3   
Additionally, I hypothesized a potential alternative proposition.  I predicted that 
children from high-conflict homes would produce larger LPPs toward angry stimuli 
compared to positive or neutral stimuli, but only when the task demanded a response to angry 
stimuli (i.e., a button press for angry photos).  This hypothesis was based on research 
showing that maltreated children used more cognitive processes for negative emotional 
stimuli when they were directed toward a negative stimulus compared to a positive stimulus 
(Pollak et al., 1997).  Since children from high-conflict homes experience more conflict, they 
may be more likely to recognize negative contexts due to greater conflict exposure and 
subsequently attend more to negative stimuli as a protective factor (Davies, Myers, 
Cummings, & Heindel, 1999), resulting in larger LPPs to angry stimuli.  Alternatively, 
children from low-conflict homes were predicted to be less attentive to negative conflict 
situations because they are less exposed to conflict, and therefore would need fewer 
neuropsychological resources to regulate emotional responses.  
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1.4.4. Hypothesis #4  
Finally, I hypothesized effects of individual subscales derived from the Children’s 
Perception of Interparental Conflict (CPIC) scale on LPP amplitudes.   Specifically, I 
predicted that a child’s perception of the frequency, intensity, and feelings of threat regarding 
conflicts would moderate his or her LPP amplitudes in response to conflict images.  I 
projected that children with more frequent or intense conflict exposure and children who felt 
more threatened by conflict between their parents would produce larger LPPs when the task 
demands a response to angry trials, compared to children with lower levels of these subscale 
scores.  This hypothesis was based on the notion that intense, frequent, and threatening 
conflicts are related to lower feelings of safety and higher insecurity, and that children need 
to use more neuropsychological processes to regulate their emotions to cope with these 
feelings.  Furthermore, feelings of insecurity in the family system can lead children to be 
hyper-vigilant toward negative or threatening stimuli (Davies et al., 2006, 2014), which 
results in more attention to negative stimuli in a wider range of contexts.   
This final hypothesis is based in part on the sensitization hypothesis (Davies & 
Cummings, 1994, 1998; Davies et al., 2006), which suggests that frequent and intense 
conflict leads to over-sensitization rather than desensitization toward conflict.  More frequent 
and intense conflicts may increase children’s awareness of the negative interpersonal 
relations in the home, which affects their need to regulate their own emotions.  Alternatively, 
children exposed to less frequent and intense conflict may be less sensitive to the negative 
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conflicts between their parents.  This may lead to less awareness of the negative conflict, 
reducing their use of neuropsychological resources to regulate their emotions.   
Children may also feel threatened by certain conflict features, which could elicit the 
need for emotion regulation.  For example, children may feel that their parents’ conflict will 
escalate to a breakdown of the family system, that their parents will draw them into the 
conflict, or that the conflict will disrupt their relationship with one or both parents (Atkinson, 
Dadds, Chipuer & Dawe, 2009).  Children become more distressed when they feel that a 
conflict is a serious threat to the marriage or family system, compared to conflicts that do not 
threaten the family system (Cummings, Goeke-Morey, Papp, & Dukewich, 2002).  This 
distress results in feelings of insecurity about the family system (Davies & Cummings, 1994) 
and influences children’s appraisals regarding their exposure to conflict (Grych et al., 2000).  
Threatening conflict can also impact children’s cognitions about negative contexts, resulting 
in emotional and coping processing differences (i.e., differences in primary processing such 
as automatic attention toward negative stimuli, Grych & Fincham, 1990). 
The hypotheses regarding the CPIC subscales aimed to examine levels of emotion 
regulation and attention for emotion cues based on children’s differential perceptions of 
interparental conflict.  For example, children who are more attentive to threatening or 
frequent conflicts will most likely need to utilize greater cognitive resources to regulate their 
emotional responses to conflicts.  Regardless of whether the LPP is measuring attention 
toward emotional stimuli or emotion regulation for coping with emotional stimuli, children 
who are exposed to more frequent or intense conflicts or who feel more threatened by 
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conflicts were hypothesized to produce larger LPPs when the task demands a response to 
negative emotion cues.   
1.4.5. Summary   
This study adds to the current body of research regarding the influence of 
interparental conflict on social and emotional development in childhood.  This is the first 
study to examine the LPP as a neuropsychological measure of cognitive processes such as 
sustained attention and emotion regulation for interpersonal emotion cues. Likewise, this is 
the first study to assess the association between children’s perceptions of interparental 
conflict and neuropsychological indicators of cognition.  Therefore, this study helps to bridge 
an important gap in the literature, elucidating connections between children’s perceptions of 
conflict, parents’ reports of conflict, and the LPP, a potential neuropsychological mechanism 
underlying conflict exposure. 
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CHAPTER 2: METHOD 
2.1. Participants 
 Participants included 23 children ages 9-11 and their biological mother.  Children 
were eligible if they were at a 4th-5th grade reading level, lived with their married and 
biological parents, had no known neurological impairments, and had normal or corrected-to-
normal hearing and vision.  The sample included 12 females and 11 males with a mean age 
of 10.51 years (SD = 0.91).  The majority of the sample (91.3%) was Caucasian, and the 
remaining 8.7% were multi-racial.  Regarding handedness, 65.2% of the children were right-
handed, 13% left-handed, 4.4% ambidextrous, and 17.4% did not report handedness. 
2.2. Procedures and Measures 
2.2.1. Procedure  
Upon arrival to the lab, participants were given a short tour and explanation of the 
study.  Mothers provided informed consent while children provided assent.  The lab visit 
lasted approximately 2.5-3 hours and mothers and children received gift cards as 
compensation for their time for $80 and $20, respectively.  The experimental protocol was 
approved by the university’s Institutional Review Board and Human Subjects Committee. 
2.2.2. Child-reported conflict scale 
Children reported on their perceptions of interparental conflict using the Children’s 
Perception of Interparental Conflict Scale (CPIC; Grych, Seid, & Fincham, 1992).  The CPIC 
consists of 48 items and is widely used to assess child-perceived interparental conflict, 
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including measures of overall conflict properties in the home.  The measure includes eight 
subscales (threat, self-blame, triangulation, frequency, intensity, resolution, coping, and 
content; see Table 1 for means, standard deviations, and Cronbach’s α). These subscales then 
load onto 3 higher order factors, including conflict properties (consisting of frequency, 
intensity, and resolution subscales), threat (threat and coping subscales), and self-blame (self-
blame and content subscales). These higher-order factors will be referred to as scales, and the 
8 indicator scales will be referred to as subscales.  
The 48 items are answered using a 3-point scale, with F (0 points) meaning False, ST 
(1 point) meaning Sort of true, and T (2 points) meaning True.  Example items for each 
subscale in alphabetical order are as follows: Content: “My parents usually argue or disagree 
because of things I do.”  Coping: “When my parents argue I can do something to make 
myself feel better.”  Frequency: “I often see my parents arguing.” Intensity: “My parents get 
really mad when they argue.”  Resolution: “When my parents disagree about something, they 
usually come up with a solution.”  Self-blame: “It’s usually my fault when my parents 
argue.”  Threat: “When my parents argue I’m afraid that something bad will happen.”  
Triangulation: “I feel like I have to take sides when my parents have a disagreement.” 
2.2.3. Parent-reported conflict scale  
Mothers completed the O’Leary-Porter Scale (OPS; Porter & O’Leary, 1980) to 
assess parents’ perceptions of the frequency to which their child experiences interparental 
conflict in the home.  The OPS is a 10-item scale (which includes one unscored item) in 
which parents respond using a 5-point scale ranging from 1 (never) to 5 (very often).  Sample 
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items include “How often do you and/or your spouse display verbal hostility in front of your 
child?” and “What percentage of arguments would you say take place in front of your child?” 
with options ranging from Less than 10% to More than 75%.  Cronbach’s α was acceptable 
for the 9 items used to create the scale (see Table 1). 
2.2.4. Experimental stimuli   
The stimulus pool contained 257 color photos of two actors, a male and a female, 
positioned in front of a black background.  The actors were posed as a couple depicting 
interpersonal anger, happiness, and neutrality.  The photos were viewed by an independent 
sample of twenty 9- to 11-year-olds, who rated each photo as happy, angry, neutral, or 
indeterminate.  The photos that were rated the highest in each category (except 
indeterminate) were used in this study, resulting in a stimulus pool of 170 photos: 34 happy, 
34 angry, and 102 neutral photos (including 20 practice trials).  Original and flipped copies 
of the images were randomly assigned to experimental blocks so that each actor appeared on 
both sides of the image an equal number of times per block to control for any confounds 
related to positioning of the actors.  Children were told that they would see pictures of actors 
pretending to be a married couple, where the couple was going to be either happy with each 
other, angry at each other, or in between.  
2.2.5. Stimulus presentation  
 The stimuli were presented to children using Presentation software (Neurobehavioral 
Systems, Inc., Berkeley, CA).  Each photo appeared centered on the screen on a black 
background, and children were positioned 60 inches from the monitor so that each photo 
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occupied approximately 4° of the visual angle horizontally (the longest dimension) to 
minimize eye movements.  Children completed a three-stimulus oddball paradigm (Daffner, 
Mesulam, Scinto, Calvo, Faust, & Holcomb, 2000), with neutral photos presented on 60% of 
the trials (90 photos), and angry and happy photos each presented on 20% of the trials (30 
photos each).  
The task included two counterbalanced blocks of 150 trials each, along with 20 
practice trials for each block.  Happy photos were the target in one block and angry photos 
were the target in one block.  Photos were randomly presented on the screen for 1500 ms, 
and an interstimulus interval of 1000 to 2000 ms presented a fixation in the middle of the 
black screen.  This fixation was used to assure that children were focused on the center of the 
screen where the images would appear, and to minimize eye movement (see Figure 1).  The 
use of two blocks with different emotional targets (i.e., happy photos in one block, angry 
photos in one block) allowed for the examination of attentional differences between groups 
for positive and negative affective photos (Solomon, DeCicco & Dennis, 2012). 
Children were asked to press the spacebar on a keyboard in front of them when they 
saw a happy or angry photo, depending on the target emotion for that block.  Correct 
responses included a spacebar press for target photos and inhibiting a spacebar press for any 
non-target photos, including neutral photos.  These button presses were used to determine 
children’s response accuracy and reaction time.  Accuracy was determined by computing the 
proportion of correct responses compared to incorrect responses to the stimuli, averaged 
across conditions.  Reaction time measures the average latency (in milliseconds) of a 
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response for the target stimuli.  Data from children who had fewer than 9 correct trials in a 
condition were not included in analyses for that condition.  Usable data existed from 23 
children for the angry and neutral conditions of the happy block, and from 22 children for all 
three conditions of the angry block and the happy condition of the happy block.  The mean 
percentage of channels retained was 95% (range: 91-100%); the mean percentage of trials 
retained was 81% (range: 44-99%).  
2.2.6. Electrophysiological recording and processing  
EEG was continuously recorded during the task with a 128-channel Geodesic Sensor 
Net System 300 from Electrical Geodesics, Inc. (EGI Inc., Eugene, OR), which contained 
128 sponge-covered electrodes spaced evenly over the scalp, face, and neck.  Using 
NetStation software, EEG data was recorded with a sampling rate of 250 Hz and a low-pass 
filter of 100 Hz. A fronto-central electrode was used as reference and electrode impedances 
were kept below a maximum of 70 kΩ. 
Pre-processing was completed using EEGLAB, a system operating in the MATLAB 
environment (Delorme & Makeig, 2004).  EEG data was imported as a binary file and 
filtered using a 0.3-40.0Hz bandpass filter.  Visual inspection of the data was performed and 
especially bad channels were removed after filtering.  In addition to visual inspection, 
Independent Components Analysis (ICA) was conducted on the remaining channels (Makeig, 
Debener, Onton, & Delorme, 2004).  ICA is a process used to identify and remove 
components in the data that signify eye-blink artifacts, which would otherwise result in 
additional trials needing to be removed.  Trials were labeled as specific events, for example, 
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the presentation of a happy trial, an angry trial, or a neutral trial, as well as whether a 
spacebar press was made.  Each event was segmented into an 1700 ms epoch, which includes 
a 200 ms pre-stimulus baseline, time-locked to the stimulus onset.  Baseline corrections were 
performed using this pre-stimulus baseline period, and trials with voltages that exceed ±200 
µV were removed.  Finally, spherical interpolation was used on the remaining trials to 
identify and replace bad channels.  After pre-processing the data, a manufacturer-issued 
correction factor was applied to adjust for effects of the hardware filter interacting with the 
data acquisition software in accordance with the manufacturer’s suggestion.  The correction 
factor is dependent on data acquisition rate, and for our (default) sampling rate of 250 Hz, an 
8-ms correction factor was applied (Electrical Geodesics, Inc., Nov 26, 2014).  This 
correction factor influences peak latency values, but does not affect ERP amplitudes or 
behavioral data such as reaction time (which is measured in Presentation).  Peak latencies are 
analyzed and reported using the corrected latency values.  
Based on previous studies, a set of electrodes in the centro-parietal region was 
averaged to measure the LPP component (Dennis & Hajcak, 2009; Solomon, DeCicco, & 
Dennis, 2012; see Figure 2). The time window was determined by visual inspection of the 
grand-averaged data across individuals to mark the beginning and ending time points of the 
positive inflection in the EEG component and by verifying that these time points are 
consistent with those in other studies for this age range (Dennis & Hajcak, 2009).  ERP 
components were computed for each participant within the time window (392-992 ms post-
stimulus), averaged separately for each target and trial type, and averaged across the selected 
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centro-parietal electrodes.  The averages of the LPP amplitude across the time window were 
used to reflect the amount of sustained attention and emotional processing allocated to the 
emotionally salient stimuli in the current study.  
2.3. Data Analysis  
Linear mixed models (LMMs) were used to analyze the associations between mean 
amplitudes and latencies of the LPP component, scores from the parent- (OPS) and child-
reported (CPIC) measures of interparental conflict, and viewing interpersonal emotion 
stimuli.  Due to the nested nature of the data (i.e., children’s responses to each trial type are 
nested within each child), LMMs were used, as mixed models allow for more flexible data 
analysis by allowing the researcher to specify the correlation patterns and 
variance/covariance matrices used for parameter estimation (Bagiella, Sloan & Heitjan, 
2000).   
Models including gender as an independent variable (rather than a covariate) were 
analyzed to determine whether gender played a significant influence on LPP amplitudes and 
peak latencies.  Only one significant gender interaction emerged. The LMM for condition 
predicting LPP peak latencies showed that gender significantly influenced latency values, 
and this LMM is reported in the results. Gender as an independent variable did not affect any 
other mean amplitude or peak latency values, and therefore models without the gender 




CHAPTER 3: RESULTS 
3.1 Initial Analyses 
 Table 1 reports the Cronbach’s alpha values for the interparental conflict scales and 
subscales.  Two of the CPIC subscales, coping and triangulation, had alpha values that are 
considered unacceptable and were not used for further analyses of the data.  The remaining of 
the CPIC scales and subscales and the OPS scale had good alpha values except for CPIC self-
blame (SB) scale, which had a low alpha value.  However, the SB scale is retained in the 
analyses because it measures a relevant construct that supplements the project in important 
ways.  For example, the SB scale provides a measure of the child’s interpretation of a 
potential cause of their parents’ conflicts, specifically whether they believe they are to blame 
for conflicts.  Additionally, a significant positive correlation with OPS scores supports 
appropriate psychometric properties of the SB scale (see Table 2), which matches theoretical 
expectations regarding children’s feelings of SB and parents’ reports of interparental conflict. 
Likewise, the SB scale is relevant to the theoretical interpretations of how interparental 
conflict affects child development (i.e., emotional security theory, cognitive-contextual 
framework).  Therefore the SB scale was utilized in the analyses, even with its lower alpha 
value.  
 Table 2 reports means, standard deviations, and correlations for demographic 
variables (i.e., age), behavioral data, and measures of conflict (i.e., OPS and CPIC scales). 
Behavioral data include measures of mean accuracy and reaction time averaged across the 
happy and angry blocks, separately.  Task order indicates whether the angry block was 
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presented to the participant before the happy block, and vice versa.  Average LPP amplitudes 
and peak latencies were measured across the angry and happy blocks and across angry, 
happy, and neutral trials, separately.  It is possible that the task itself (i.e., quickly and 
accurately responding to specific conflict images) and the order of the blocks within the task 
(i.e., happy first or angry first) could influence ERP amplitudes and/or peak latencies.  To 
test for possible influences of the task, LMMs examining accuracy, reaction time, and task 
order predicting LPP amplitudes and peak latencies were analyzed, although no specific 
predictions regarding these variables were made.  There were no significant results for these 
constructs, and therefore these models are not discussed further.  
 A number of significant correlations between variables were found (see Table 2). 
Specifically, age was significantly negatively correlated with CPIC intensity subscale, 
content subscale, threat subscale, threat scale and SB scale.  These correlations suggest that 
younger children had greater scores on these five CPIC scales/subscales than older children, 
which is consistent with prior research suggesting that older children and adolescents are 
often more sensitive to interparental conflict than younger children (Krishnakumar & 
Buehler, 2000).  Conflict scores (measured by the OPS) were positively correlated with 
scores on the CPIC frequency subscale and the SB scale.  Finally, positive correlations were 
evident for a number of CPIC scale and subscale scores.  Two exceptions include the coping 
subscale and the SB subscale, each of which did not have significant correlations with a 
number of scales.  
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3.2. Model Identification 
 The remaining analyses were performed using Linear Mixed Models (LMMs).  To 
identify a mixed model with the best fit to the current data, a LMM with the most basic 
parameters was used as a baseline model, and additions or changes to the baseline model 
parameters were compared using Bayesian information criterion (BIC). According to Raftery 
(1995), when comparing BICs of two models, differences of more than 10 points would be 
considered very strong evidence for the better fit of the model with the smaller BIC value.  
BIC differences of 6-10 points provide strong evidence for choosing the model with the 
lower BIC value, differences of 2-6 points would be considered positive evidence in favor of 
the model with the lower BIC value. Differences of 0-2 points would be considered to 
provide very little evidence for the better fit of either model, in which case the model with 
fewer parameters would be preferred.  A model containing the fewest parameters and the 
lowest BIC value is considered the most parsimonious, best-fitting model.  
Table 3 reports BIC values for each of the model comparisons.  Model comparisons 
were performed separately for mean LPP amplitudes and mean LPP peak latency values, and 
separately for LPP measures in the angry and happy blocks.  Only models tested within the 
angry block are reported, as analyses for the happy block did not produce any significant 
results.  A baseline model used to select the best fitting model was a simple unconditional 
model with a random intercept and an identity covariance matrix.  Identity matrices are used 
when a model has only one random effect, as is the case in the models being tested. It 
contains a value of 1 on the main diagonal (i.e., the variances) and a value of 0 on the off-
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diagonals (i.e., the covariances).  The identity matrix was used for the baseline model and all 
subsequent models.  Additionally, log-likelihood estimation procedures were used to estimate 
the most appropriate variance/covariance parameters for the models.  Each model tested two 
types of log-likelihood methods, Maximum Likelihood (ML) and Restricted (or Residual) 
Maximum Likelihood (REML). ML is the more common estimation method, although it can 
produce biased estimates when applied to a small sample.  Alternatively, REML often results 
in less biased parameter estimates when using a small sample, as it considers both fixed and 
random effects in its estimations, resulting in more degrees of freedom for estimating 
parameters.   
 Model 1 added the variable condition to the fixed effects of the baseline model, but 
was otherwise identical to the baseline model and used the REML estimation method. 
Condition refers to the trial type (i.e., happy, angry, or neutral trials) presented to 
participants.  Model 2 contained the same fixed effect parameters as Model 1 (i.e., condition 
effect), and added a random slope to the random effects.  A random slope allows for 
estimations of individual differences in responses (i.e., LPP amplitudes and latencies) to a 
stimulus based on condition type.  For example, individuals will not have the same changes 
in LPP amplitudes from one condition to another.  By adding a random slope, these 
individual differences are accounted for. Adding a random slope did not improve BIC values 
for LPP amplitudes or latencies and therefore random slope was not included in the random 
effects of subsequent models. 
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Model 3 included the same parameters as Model 1, but changed the likelihood 
estimation technique to ML, rather than REML. ML did not improve the BIC values for the 
amplitude model or the peak latency model.  Therefore, Model 4 used REML and added age 
and gender to the fixed effects (while still retaining the condition effect) to control for these 
potential demographic effects.  Model 4 (and all subsequent models) continued to estimate a 
random intercept for the random effects.  Age was significantly predictive of LPP amplitudes 
using Model 4, however gender was not.  Therefore, Model 5 tested LPP amplitudes with age 
and condition, but removed gender from the fixed effects. Removing this variable did not 
result in lower BIC levels for LPP amplitude model and therefore gender was retained in the 
fixed effects for subsequent models.  Neither age nor gender was predictive of LPP peak 
latencies in Model 4, and therefore Model 5 was not computed for peak latency values.   
Model 6 contained the same parameters as Model 4 but tested model fit using ML. 
Using ML did not improve BIC values for either of the LPP mean amplitude or peak latency 
models.  Finally, Model 7 tested the same parameters as Model 5 (for the LPP amplitude 
model only) but utilized ML instead of REML.  Again, ML did not improve the model fit.  
After testing all of the models (Models 1-7 and the baseline model for LPP 
amplitudes, and all but Models 5 and 7 for peak latencies), it was evident that Model 4 was 
the best fitting model for the current data for both amplitudes and peak latencies of the LPP.  
This model used REML and contained condition, age, and gender in the fixed effects and a 
random intercept in the random effects.  This model was not the most parsimonious, but it 
produced the lowest BIC values and took into account the potentially confounding variables 
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of age and gender, and therefore Model 4 was used for the analyses. The following sections 
report results using Model 4 within the angry block for LPP amplitudes and peak latencies.  
There were no overall effects or interactions regarding the happy target block for any 
condition or LPP measure, and therefore these models are not reported. 
3.3. Mixed Model Analyses for Condition and Condition X Gender Effects 
 Table 4 summarizes the results using Model 4 for the influence of condition on 
mean LPP amplitudes and peak latency values in the angry block, and Figure 4 shows the 
grand-averaged waveforms for the sample as a whole for each of the condition types.  An 
overall effect of condition on LPP amplitudes (second row of the first section of Table 4) 
indicated that there were mean amplitude differences for the three trial types, and that LPP 
amplitudes were dependent on the trial type presented to participants (i.e., happy, angry, or 
neutral trials).  Additionally, there was a significant overall effect of age on LPP amplitudes 
(third row of first section), suggesting that older children in the sample had larger LPP 
amplitudes than younger children.  This age-related amplitude difference has been seen in 
studies measuring children’s cognitive reappraisal techniques, suggesting that older children 
use more neuropsychological resources to regulate their emotional responses to negative 
images compared to younger children (Dennis & Hajcak, 2009).  Using happy trials as the 
reference group, simple slopes (second section) showed that happy trials (second row) 
produced the largest amplitudes, followed by neutral trials (third row), and finally angry 
trials (first row).  This finding is atypical compared to a previous study that looked at LPP 
amplitudes relating to emotional stimuli (Ito et al., 1998).  This study reported that larger 
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LPP amplitudes were produced when individuals were shown negative compared to positive 
stimuli, and emotional (i.e. negative and positive) compared to neutral stimuli (Ito et al., 
1998).   
A gender by condition interaction was found for LPP peak latencies (third and fourth 
sections of Table 4, see Figure 5).  Neutral trials were used as the reference group for 
condition (rather than happy trials, as contrasts comparing neutral trials with angry and happy 
trials indicated the significant group differences), and females were used as the reference 
group (coded as 1) for gender. There were no significant overall effects of condition, age, or 
gender on LPP peak latencies (second, third, and fourth rows of section 3).  There was a 
significant condition X gender interaction for peak latencies (fifth row of section).  Simple 
slopes analyses showed that neutral trials differed significantly from angry trials (first row 
under Trial X Gender subheading in section 4) but not from happy trials (second row under 
subheading) for females.  There was no significant difference for males. Happy trials 
produced the longest peak latencies (third row of section 4), followed by angry trials (second 
row of section 4), and finally neutral trials (fourth row of section 4).  
3.4. Mixed Model Analyses for OPS X Condition Interaction 
Using Model 4, two LMMs were employed to test the influence of condition and OPS 
on LPP amplitudes and peak latencies, separately (see Table 5).  Age was significantly 
associated with LPP amplitudes, suggesting that older children produced larger LPP 
amplitudes compared to younger children. A significant overall effect of condition suggested 
that LPP amplitudes were influenced by condition when OPS score was accounted for in the 
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model.  OPS score was not significantly associated with LPP amplitudes for the task as a 
whole.  
Using happy trials as the reference for this model, estimates suggested that condition 
was associated with LPP amplitudes.  Children produced the largest LPP amplitudes when 
they were presented with happy trials, significantly greater than for neutral trials and for 
angry trials, specifically when they were told to attend to angry trials (i.e., within the angry 
block). Angry trials produced the smallest LPP amplitudes. 
 Additionally, there was a significant condition X OPS interaction predicting LPP 
amplitudes (see Figure 6 for grand-averaged waveforms). This interaction indicated that LPP 
amplitudes were greater for happy trials compared to neutral trials (as indicated by a negative 
estimated value) depending on OPS score. In other words, greater OPS scores were 
associated with greater differences in LPP amplitudes when children were presented with 
happy trials compared to neutral trials, with happy trials producing larger amplitudes than 
neutral trials. There were no amplitude differences between the simple slopes for happy trials 
and angry trial, nor between the angry and neutral conditions. These findings are not in line 
with the hypotheses regarding OPS score, which predicted significantly greater LPP 
amplitudes for angry trials compared to happy trials in either block, and for angry trials 
compared to happy or neutral trials in the angry block.  
 There were no significant overall effects of condition, OPS, or an interaction 
between condition and OPS for LPP peak latencies in the angry block.  There was a 
significant difference between LPP peak latency values comparing happy trials and neutral 
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trials, however with the non-significant omnibus test of condition for LPP peak latencies in 
this model (section 3, row 2), it was not appropriate to interpret this finding. In summary, the 
results regarding OPS and condition influencing LPP amplitudes were similar to the model 
testing condition only, suggesting an overall influence of condition on LPP amplitudes, as 
well as an interaction between condition and OPS scores for the sample.   
3.5. Mixed Model Analyses for CPIC SB X Condition Interaction 
 Similar patterns emerged for the mixed model analysis depicting the influence of 
condition and self-blame tendencies (SB) on LPP amplitudes and peak latencies for the angry 
block (see Table 6 and Figure 7 for grand-averaged waveforms).  No other CPIC scales or 
subscales produced significant findings.  SB, age, and gender did not predict overall LPP 
amplitudes.  There was an overall significant effect of condition on LPP amplitudes, which 
suggested that the trial type presented to participants was associated with LPP amplitudes, 
while controlling for SB.  Simple slopes analyses depicting LPP amplitudes suggested 
significant differences when comparing each of the trial types in the model. Negative 
estimates for angry and neutral trials, with happy trials as a reference, indicated that happy 
trials produced the largest LPP mean amplitudes, followed by neutral trials, and finally angry 
trials.   
Additionally, an interaction between condition and SB predicting LPP amplitudes 
emerged. Identical to the model including OPS, the negative estimate for the neutral trials X 
SB interaction suggested that when children reported high tendencies for SB, the slope of the 
regression for LPP amplitudes showed larger differences between happy trials and neutral 
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trials, with happy trials producing greater amplitudes compared to neutral trials.  This finding 
was not significant for happy trials compared to angry trials when SB was considered. 
Likewise, there was no significant difference between the simple slopes for angry and neutral 
trials when comparing SB scores.  
 Finally, there were no significant overall effects regarding peak latency values and 
SB within the angry block.  A pattern identical to the OPS model was found, such that there 
were significant differences between simple slopes for peak latency values comparing happy 
trials and neutral trials.  However, without a significant overall effect of condition on LPP 
peak latencies, this interaction was not interpretable on its own.  Finally, there were no 
significant findings for condition interacting with SB in the angry block for peak latency 
values. In summary, the results of the models that included SB indicated an overall influence 
of condition on LPP amplitudes, and an interaction between SB and condition predicting LPP 
amplitudes.  These findings were not consistent with the hypothesis regarding CPIC 
subscales influencing LPP amplitudes, which predicted greater LPP amplitudes for children 
who reported more frequent, intense, or threatening conflicts between parents.   
3.6. Mixed Model Analysis for CPIC Threat score  
Lastly, an effect emerged for the influence of the CPIC threat scale score predicting 
LPP amplitudes in the angry block.  Specifically, when the threat score was considered in the 
model, LPP amplitudes decreased significantly across happy, neutral, and angry trials, 
respectively (see Table 7 for mixed model results).  Angry trials were used as the reference 
group.  Both happy and neutral trials were significantly greater than angry trials, and happy 
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trials were significantly greater than neutral trials.  Likewise, age was associated with LPP 
amplitudes, such that older children produced significantly greater LPP amplitudes than 
younger children.  There was no significant interaction between threat score and condition 
predicting LPP amplitudes.  Likewise, there were no significant findings regarding LPP peak 
latency values for the model including the threat scale. 
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 CHAPTER 4: DISCUSSION 
This study investigated associations between exposure to interparental conflict and 
children’s neuropsychological correlates of attention and emotion regulation processes.  First, 
I hypothesized that for the sample as a whole, children would produce the largest LPP 
amplitudes for angry trials when angry trials were the targets.  Second, I predicted that, 
compared to children from low-conflict homes, children from high-conflict homes would 
produce larger LPP amplitudes when presented with angry trials compared to happy trials, 
regardless of target type. Next, I hypothesized that children from high-conflict homes would 
produce larger LPP amplitudes for angry trials compared to happy and neutral trials, 
specifically when angry trials were the targets.  Finally, I hypothesized that, compared to low 
levels of reported frequency, intensity, and feelings of threat in relation to parents’ conflict, 
children who reported high levels of these constructs would produce larger LPP amplitudes 
for angry trials, specifically when these trials were the target.   
None of the four hypotheses were supported. However, when angry trials were the 
target, there were significant results for the influence of condition, a number of interparental 
conflict variables, and LPP amplitudes. First, the condition type presented to participants 
influenced LPP amplitudes.  Second, there was an interaction between condition and OPS 
score.  Third, there was an interaction between condition and SB.  Finally, there was an effect 
of condition on LPP amplitudes when threat score was included in the model, however there 
was no interaction between condition and threat.  No other CPIC scales or subscales were 
related to LPP amplitudes.  Findings for both LPP amplitudes and LPP peak latencies are 
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reported for each of the results, however only one model measuring LPP peak latencies 
showed significant results.  This model found an interaction between condition and gender.  
Finally, none of the trials within the happy block produced significant differences in LPP 
amplitudes and therefore these results are not reported.   
The first result was obtained when testing condition only as an independent variable 
(including age and gender as covariates) predicting LPP amplitudes.  An overall effect of 
condition was found, and simple slope analyses indicated significant differences between 
LPP amplitudes depending on trial type.  Specifically, when children were directed to 
respond to angry trials, angry trials elicited the smallest LPP amplitudes and happy trials 
elicited the largest LPP amplitudes.  These results may suggest differences in children’s 
attendance to different displays of interpersonal interactions.  Happy trials elicited the largest 
LPP amplitudes, followed by neutral trials, and finally angry trials.  There was also a 
significant effect of age on LPP amplitudes, suggesting that older children in the sample 
produced larger LPP amplitudes compared to younger children in the sample.  An effect of 
age was found in a previous study, suggesting a stronger relationship between interparental 
conflict and feelings of emotional security for older children compared to younger children 
(Cummings et al., 2006).  The authors translated this relationship as reflecting older 
children’s more sophisticated interpretation and reactions to family processes as they mature.   
The next result was obtained when testing a model with OPS score as an independent 
variable predicting LPP amplitudes.  This result implied the same overall influence of 
condition and age on LPP amplitudes as the condition-only effect while controlling for OPS.  
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Results indicated an interaction between condition and OPS for LPP amplitudes.  Children 
from high-conflict homes produced significantly larger LPP amplitudes when presented with 
happy trials compared to neutral trials. This difference was not seen for children from low-
conflict homes.  This finding suggests that greater exposure to interparental conflict may be 
related to greater levels of attention and emotion regulation when children saw happy trials 
compared to neutral trials, but only when they were directed to respond to angry trials.  It has 
been proposed that children see more neutral interactions during conflicts between parents 
compared to angry and happy interactions (Schermerhorn et al., 2015).  This interpretation 
may be driving these differences in LPP amplitudes, and is described in more detail below.  
The same overall influence of condition and age on LPP amplitudes in the angry 
block emerged in a model that included SB as an independent variable.  Analyses indicated 
that happy trials elicited the greatest LPP amplitudes, followed by neutral trials, and finally 
angry trials while controlling for SB.  Likewise, results indicated an interaction between SB 
and condition.  Children who reported high SB tendencies in response to interparental 
conflict had larger LPP amplitudes for happy trials compared to neutral trials.  This 
difference was not seen for children with low SB tendencies.  
In addition, a model including the threat scale indicated the same pattern of results for 
the influence of condition on LPP amplitudes in the angry block.  LPP amplitudes were 
larger for happy trials than for neutral trials and angry trials, while controlling for threat 
score.  There was no interaction between threat score and condition.   
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Finally, there was a significant interaction for a model that examined condition and 
gender as independent variables influencing LPP peak latencies.  When angry trials were the 
targets, female’s LPP peak latencies were significantly shorter when they saw neutral trials 
compared to angry trials.  Males did not have peak latency differences for the different trial 
types.  This finding suggests that females were quicker to reach their peak LPP amplitude 
during neutral versus angry trials when the task demanded a response to angry trials.  This 
interaction provides initial evidence for gender differences related to timing of 
neuropsychological resources required to control responses for different emotion cues in the 
environment.  It suggests that females activated emotion regulation processes more quickly 
for neutral compared to angry interpersonal interactions, whereas males did not differ on 
their emotion regulation activation timing depending on trial type.   
This finding may be related to differences in processing time of emotions for boys 
and girls.  That is, it is possible that girls took longer to process angry interactions compared 
to neutral interactions, but males took similar timing to process these two types of emotional 
interactions.  This interpretation is based on the research that suggests that males may have 
more difficulty processing facial expressions compared to females (McClure, 2000), and 
therefore they used similar timing to process both neutral and angry interactions, whereas 
females were faster at processing neutral interactions compared to angry interactions.   
This study examined the LPP, a measure of sustained attention and emotion 
regulation for emotional stimuli (Dennis & Hajcak, 2009), as an elicited response to exposure 
to images of interpersonal interactions.  The findings suggest that when directed to identify 
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and respond to angry trials, children used more neuropsychological resources to attend to and 
regulate a response to happy and neutral interactions compared to angry interactions.  This 
was evident when conflict levels, tendencies for SB, and feelings of threat regarding conflicts 
in the home were all taken into account.  When instructed to respond to angry interactions, 
viewing a happy or neutral interaction compared to an angry interaction may have required 
more neuropsychological resources for attention and emotion regulation for the sample as a 
whole.   
Two interactions were found between condition and interparental conflict measures in 
the angry block.  For both OPS and SB, greater scores were associated with larger LPP 
amplitudes for happy trials compared to neutral trials.  These results may be related to the 
types of emotional interactions children from high-conflict homes most often see between 
their parents.  For example, children from high-conflict homes may be most likely to see 
neutral interactions between their parents across contexts, rendering neutral trials the least 
salient of the three trial types (Schermerhorn et al., 2015).  As a result, it is possible that 
neutral trials elicited especially small LPP amplitudes during the task because these trials did 
not demand great use of neuropsychological resources for attention and emotion regulation.  
Alternatively, when children from high-conflict homes were vigilant for negative interactions 
(due to the task demands of looking for angry trials) and they saw a positive interaction, they 
produced significantly greater LPP amplitudes for happy trials compared to neutral trials.  
This could be because positive interactions may be the least common for these children to 
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witness, and therefore happy trials elicited the greatest level of attention and the greatest need 
for emotion regulation.  
Greater exposure to interparental conflict (Cummings & Davies, 2002; Harold & 
Leve, 2012) and greater feelings of self-blame in response to parents’ conflicts (Grych et al., 
2000; Mueller et al., 2015) can have detrimental effects on children’s development over time.  
Long-term consequences of destructive interparental conflict exposure include increased 
psychological distress and reduced overall psychological wellbeing (Amato, Loomis & 
Booth, 1995), such as internalizing and externalizing problems in childhood (Katz & 
Gottman, 1993).  Interparental conflict can also lead to social and academic problems in 
school-age children (Bascoe, Davies, Sturge-Apple & Cummings, 2009). Additionally, 
exposure to interparental conflict has been shown to influence cognitive processes such as 
attention and emotion regulation in children (Morris, Silk, Steinberg, Meyers & Robinson, 
2007).  The current study suggests that exposure to interparental conflict is associated with 
children’s neuropsychological processes regarding interpersonal interactions, specifically for 
processes involved in sustained attention and emotion regulation.  
Cummings (1987) suggested that interparental emotionality and parents’ conflict 
tactics have unique effects on children’s behaviors and emotion regulation.  These effects 
may be caused by reduced quality of emotional communication between parents and within 
parent-child interactions.  Children from high-conflict homes are more likely to witness 
negative expressions between their parents overall.  Likewise, children experienced more 
negative emotions and less positive emotions, and were more concerned overall, when their 
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parents expressed negative emotions during a conflict (Cummings, Goeke-Morey & Papp, 
2004).  Alternatively, Cummings and colleagues (2002) found that positive expressions 
during real-life parental conflict predicted children’s positivity in relation to the conflict.  
This was found for both mothers’ and fathers’ immediate reports post-conflict using diary 
techniques.  Therefore, it may be advantageous for children to witness constructive conflict 
tactics, such as verbal and physical affection, problem solving, and emotional support 
(Goeke-Morey, Cummings, Harold, & Shelton, 2003).  In fact, exposure to constructive 
conflict tactics was found to increase children’s levels of prosocial behaviors (McCoy et al., 
2009).  
 The current paper suggests a potential underlying mechanism through which parental 
positive emotionality during an interpersonal conflict with a spouse influences children’s 
emotional and behavioral outcomes.  Children’s neuropsychological correlates of viewing 
positive emotions during interpersonal interactions may help explain why some children who 
witness positive emotions during conflicts in the home enact positivity themselves: They may 
be using more neuropsychological resources for emotion regulation for positive compared to 
more neutral interactions.  An important next step in this area of research is to measure 
outcomes such as child positivity and prosocial behaviors as a result of constructive, positive 
interactions between parents during conflict while considering neuropsychological influences 
of emotion regulation. 
In addition to emotion regulation, the LPP is also associated with sustained attention 
to emotional stimuli (Dennis & Hajcak, 2009).  Attention has been linked to behavioral and 
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emotional outcomes, especially in the case of interparental and family conflict (Grych & 
Fincham, 2000; McCoy et al., 2009).  Likewise, automatic attentional processes play an 
important role in primary processing of environmental events.  Primary processing allows an 
individual to quickly determine the relevance and potential threat of an event or situation in 
his or her environment.  Theoretically, these automatic attentional processes related to 
interparental conflict may benefit children by allowing them to quickly determine whether a 
conflict is relevant or threatening to them, and whether it is threatening to the family system 
(Bradbury & Fincham, 1987).  
Likewise, children learn from example (especially through modeling behaviors of 
their own parents; Bandura, 1969), and more sustained attention toward positive aspects of a 
conflict between parents may directly lead to adaptive behavioral outcomes through 
modeling of these behaviors.  For example, exposure to constructive conflicts was found to 
reduce children’s displays of aggression (Cummings et al., 2004) and increase children’s use 
of prosocial behaviors (McCoy et al, 2009).  Alternatively, sustained attention to 
interparental conflict mediated children’s own involvement in intimate relationship violence 
in adolescence (Jouriles, McDonald, Mueller & Grych, 2012).  These examples suggest the 
importance of attending to positive aspects of parental conflict for children’s development of 
problem solving and coping capabilities.  The current study supports these points, suggesting 
that neuropsychological mechanisms underlying sustained attention may influence a child’s 
responses to different forms of conflict in the home. 
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Finally, the current paper adds to the broad literature of interparental conflict 
influencing children’s processing of emotional displays through the use of neuroscience 
methods.  In general, neuroscience and neuroimaging methods have informed us of important 
processes related to emotion regulation and attention toward parenting practices and 
exposure to conflict.  For example, an fMRI study by Graham, Fisher & Pfeifer (2013) 
suggested that during sleep, infants from high-conflict homes displayed greater neural 
activity in response to angry voices compared to neutral voices.  This neural activity was 
elicited in brain regions related to emotion regulation and stress responses, such as the 
anterior cingulate cortex, caudate, thalamus, and hypothalamus.  The anterior cingulate 
cortex has been linked to the error-related negativity (ERN), an ERP component related to 
monitoring performance and error detection (Falkenstein, Hohnsbein, Hoormann & Blanke, 
1991).  Brooker and Buss (2014) reported an association between children’s temperamental 
fearfulness and ERN amplitudes in relation to their exposure to harsh parenting.  The authors 
suggested that harsh parenting and temperamental characteristics of fearfulness influenced 
brain regions related to efficient neural processing in toddlerhood, subsequently predicting 
anxiety problems in preschool.  
Another component, the P300, has been related to emotional conflict images in a 
laboratory setting.  Schermerhorn and colleagues (2015) found that children from high-
conflict homes had greater P300 amplitudes when both positive and negative interpersonal 
images were presented compared to neutral interpersonal images.  These results suggest 
greater use of neuropsychological resources for stimulus discrimination and attentional 
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processes for emotionally salient stimuli, specifically when angry conflict images were the 
target of the task.   
The current study adds to these bodies of literature by focusing on unique 
neuropsychological components related to emotion regulation and sustained attention to 
emotionally salient interpersonal interactions.  Neuropsychological processing during 
conflict situations are associated with child functioning in a manner analogous to the indirect 
influences of cognitions (Grych et al., 2003), contexts (Grych et al., 2000), emotional 
insecurity (Davies & Cummings, 1998), specific emotions for goal attainment (Crockenberg 
& Langrock, 2001), and physiological responses to conflict (El-Sheikh et al., 2008; Zemp et 
al., 2013).  That is, the LPP, a neuropsychological correlate of emotion regulation and 
attentional processes, may act as an underlying mechanism through which children’s 
processing of interpersonal conflict cues influence positive and negative developmental 
outcomes across the lifespan.   
This study had some limitations that deserve mention.  First, the sample was small 
and relatively homogenous regarding race and family income, with the vast majority of 
participants identifying as Caucasian and upper class.  This reduces the generalizability of the 
findings and suggests a need for further investigation into other races and socioeconomic 
statuses.  However, this sample provides insight into a community sample of intact families, 
which can pave the way for additional studies with a more diverse population.  Even with the 
small sample size and a homogenous sample with regards to race and income, significant 
differences were identified, suggesting that conflict is still influential for this sample. 
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Small sample sizes are often a criticism in psychological research, and this problem 
comes with the issue of reduced power to detect significant differences between individuals.  
However, one strength of this study was the use of linear mixed models, rather than group-
based analyses such as ANOVAs or ANCOVAs.  By using mixed models, there was no 
splitting of the small sample into two or more groups, which can further reduce power to 
detect differences.  Therefore, even with the small sample size of 23 participants, we can 
have more confidence in the analyses to detect differences in LPP amplitudes based on 
condition and continuous measures of interparental conflict in the sample due to the use of 
LMMs.    
An important limitation to note is the use of the SB scale for analyses, even with its 
relatively low alpha level.  I decided to retain the SB scale in the core analyses, as it added an 
important piece to the project overall by providing a measure of children’s perception of 
conflict, rather than just examining the level of exposure to conflict as reported by mothers.  
The SB scale was significantly positively correlated to the OPS scale, suggesting appropriate 
psychometric and theoretical properties.  Additionally, the virtually identical pattern of 
results between the model with OPS and the model with SB is further evidence that these 
measures are similarly related to child outcomes and are measuring slightly different, yet 
related, constructs in the same pattern.  
This study did not align with they hypotheses that were made based on the current 
body of literature regarding children’s neuropsychological responses to interpersonal conflict 
stimuli.  The somewhat unexpected results may suggest a couple of things about the literature 
 50 
 
in general, and this research specifically.  For example, our understanding of how children’s 
perceptions of interparental conflict influence neuropsychological processes related to 
sustained attention and emotion regulation may be skewed, and replications of this study 
using larger, more diverse samples could improve our knowledge of these relationships.  
Additionally, as a field we may be focusing predominantly on negative influences and 
outcomes regarding interparental conflict and child development.  This study suggests that 
examining positive as well as negative forms of conflict and child outcomes may be 
especially beneficial for a comprehensive understanding of these associations. Nonetheless, 
this study answers some questions and raises others, building on the field of interparental 
conflict and child development. 
Regardless of whether or not this study coincides with the extant literature, it adds to 
the current body of literature by being the first study to date that examined the LPP 
component in the context of children’s exposure to interparental conflict, as well as the first 
study to use specific CPIC subscales as unique and individual constructs when investigating 
ERP components in relation to interparental conflict.  It suggests that neuropsychological 
activity may be a potential underlying mechanism relating exposure to interparental conflict 
and child outcomes.  Specifically, the LPP component, an index of neuropsychological 
processes related to sustained attention and emotion regulation, may have important 
implications for which children are at a greater risk for developing social, academic, and 
adjustment problems over time due to conflict exposure.  Additionally, this study provides a 
potential explanatory mechanism for why some children are more likely than others to enact 
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prosocial behaviors after exposure to constructive forms of conflict between their parents 
(McCoy et al., 2009).  Children who are more attentive to positive aspects of a conflict may 
have greater potential to learn from and regulate emotions to constructive tactics, which 
results in less aggressive and more prosocial behaviors across development.    
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CHAPTER 6: TABLES 
Table 1: Cronbach’s alphas for interparental conflict scales 
  Variable α 
O’leary-Porter Scale .80 
CPIC Conflict Properties subscale .92 
CPIC Content subscale .69 
CPIC Frequency subscale .77 
CPIC Intensity subscale .81 
CPIC Resolution subscale .89 
CPIC Self-blame scale .62 
CPIC Threat subscale .85 














































































































































































































































































































































































Table 3: Bayesian information criterion values for mean LPP amplitudes and peak 
latency scores in the angry block 
Model Number LPP Amplitudes LPP Peak Latency 
Baseline Model  302.25 865.67 
1. 269.81 843.41 
2. 269.81 843.41 
3. 281.76 881.83 
4. 264.92 825.23 
5. 265.44 -- 
6. 284.14 889.73 
7. 280.29 -- 





Table 4: Model 4 effects for condition and gender predicting the LPP in the angry block 





      
  Intercept 6.62 (1, 20.07)*   
  Condition 21.75 (2, 43.81)***   
  Age 4.77  (1, 20.13)*   
    Gender 0.32 (1, 20.44)     
 2. Predictor Estimate (SE) t(df) 95% CI 
 Simple slopes 
 Angry trial -3.07 (0.47) -6.58 (43.43)*** -4.01, -2.13 
  Happy trials 0.00
a (0.00a ) . . 
    Neutral trial -1.38 (0.47) -2.92 (44.01) ** -2.33, -0.43 





      
  Intercept 0.43 (1, 19.27)   
  Condition 2.94 (2, 40.73)   
  Age 0.45 (1, 19.30)   
  Gender 0.23 (1, 19.52)   
    Condition X Gender 3.40 (2, 40.73)*     
 4. Predictor Estimate (SE) t(df) 95% CI 
Simple 
slopes 
 Gender 124.13 (61.98) 2.00 (48.74) -0.44, 248.70 
  Angry trial 121.72 (51.07) 2.38 (41.25)* 18.60, 224.83  
  Happy trials 149.35 (51.07) 2.93 (41.25)** 46.24, 252.47 
  Neutral trial 0.00
b(0.00b) . . 
 Trial X Gender    
  Angry X Gender -175.38 (69.69) -2.52 (40.88)* -316.14, -34.62 
  Happy X Gender -131.02 (69.69) -1.88 (40.88) -271.78, 9.74 
    Neutral X Gender 0.00b (0.00b) . . 
Note. SE = Standard error.  df 1= Between-groups degrees of freedom. df 2= Within-groups 
degrees of freedom.  CI = Confidence Interval. aHappy trials are set to 0.00 because they are 
used as the reference group for the mean amplitude model. .bNeutral trials are set to 0.00 
because they are used as the reference group for the peak latency model. The model is 
depicting gender differences for females, which were the reference group for peak latencies.  
*p < .05, **p < .01, ***p < .001. 
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Table 5: Model 4 effects for OPS score predicting the LPP in the angry block 
 1.   Predictor F (df1, df2)     
LPP amplitudes Overall effects       
 
 Intercept 4.87 (1, 19.04)*  
 
 
 Condition 24.10 (2, 41.73)***  
 
 
 OPS 1.31 (1, 18.87)  
 
 
 Condition X OPS 3.34 (2, 41.40)*  
 
 
 Age 4.89 (1, 19.08)*  
 
    Gender 0.20 (1, 19.36)     
2.   Predictor Estimate (SE) t(df) 95% CI 
 Simple slopes  OPS 0.15 (0.07) 2.27 (57.84)* 0.02, 0.29 
 
 Angry trial -3.07 (0.44) -6.93 (41.38) *** -3.96, -2.18 
 
 Happy trials 0.00a (0.00a) . . 
  Neutral trial -1.38 (0.45) -3.09 (41.90) ** -2.29, -0.48 
 Trial X OPS    
 
 Angry X OPS -0.08 (0.09) -0.90 (41.38) -0.26, 0.10 
 
 Happy X OPS 0.00a (0.00a) . . 
    Neutral X OPS -0.23 (0.09) -2.55 (41.42)* -0.41, -0.05 
 3.   Predictor F (df1, df2)     
LPP peak latencies Overall effects 
      
 
 Intercept 0.38 (1, 18.42)  
 
 
 Condition 2.19 (2, 40.91)  
 
 
 OPS 0.65 (1, 18.30)  
 
 
 Condition X OPS 0.33 (2, 40.66)  
 
 
 Age 0.39 (1, 18.46)  
 
    Gender 0.23 (1, 18.66)     
 4.   Predictor Estimate (SE) t(df) 95% CI 
Simple slopes  OPS 1.60 (6.27) 0.26 (49.90) -11.00, 14.20 
 
 Angry trial -50.78 (36.98) -1.37 (40.64) -125.48, 23.92 
 
 Happy trials 0.00a (0.00a) . . 
 
 Neutral trial -76.99 (37.50) -2.05 (41.05)* -152.71, -1.27 




 Angry X OPS 0.52 (7.54) 0.07 (40.64) -14.71, 15.76 
 
 Happy X OPS 0.00a (0.00a) . . 
    Neutral X OPS 5.59 (7.55) 0.74 (40.67) -9.66, 20.84 
Note. df 1= Between-groups Degrees of freedom. df 2= Within-groups Degrees of freedom.  
OPS = O’Leary-Porter Scale.  aHappy trials are set to 0.00 because they are used as the 
reference group. All variables are mean-centered.  *p < .05, **p < .01, ***p < .001. 
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Table 6: Model 4 effects for SB score predicting the LPP in the angry block 





    
 
 Intercept 3.77 (1, 18.95)  
 
 
 Condition 24.19 (2, 41.76)***  
 
 
 SB 0.01 (1, 19.32)  
 
 
 Condition X SB 3.45 (2, 41.70)*  
 
 
 Age 3.77 (1, 18.97)  
 
    Gender 0.37 (1, 19.65)     
 2.   Predictor Estimate (SE) t(df) 95% CI 
Simple slopes  SB 0.13 (0.11) 1.21 (52.51) -0.08, 0.34 
 
 Angry trial -3.07 (0.44) -6.94 (41.42)*** -3.96, -2.18 
 
 Happy trials 0.00a (0.00a) . . 
 
 Neutral trial -1.35 (0.45) -3.00 (41.94) ** -2.25, -0.44 




 Angry X SB -0.07 (0.13) -0.53 (41.42) -0.33, 0.19 
 
 Happy X SB 0.00a (0.00a) . . 
    Neutral X SB -0.33 (0.13) -2.50 (41.83)* -0.60, -0.06 
 3.   Predictor F (df1, df2)     
LPP peak 
latencies Overall effects 
      
 
 Intercept 0.76 (1, 18.26)  
 
 
 Condition 2.19 (2, 40.85)  
 
 
 SB 0.57 (1, 18.54)  
 
 
 Condition X SB 1.36 (2, 40.80)  
 
 
 Age 0.77 (1, 18.27)  
 
    Gender 0.04 (1, 18.79)     
 4.   Predictor Estimate (SE) t(df) 95% CI 
Simple slopes  SB -0.28 (9.72) -0.03 (43.28) -19.88, 19.32 
 
 Angry trial -50.78 (36.26) -1.40 (40.58) -124.03, 22.46 
 
 Happy trials 0.00a (0.00a) . . 
  Neutral trial -75.24 (36.78) -2.05 (40.99)* -149.53, -0.95 
 Trial X SB    
 
 Angry X SB -0.52 (10.70) -0.05 (40.58) -22.13, 21.10 
 
 Happy X SB 0.00a (0.00a) . . 
    Neutral X SB -15.74 (10.82) -1.46 (40.91) -37.60, 6.12 
Note. df 1= Between-groups Degrees of freedom. df 2= Within-groups Degrees of freedom.  
SB = Self-blame scale.  aHappy trials are set to 0.00 because they are used as the reference 
group. All variables are mean-centered. *p < .05, **p < .01, ***p < .001. 
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Table 7: Model 4 effects for Threat scale score predicting the LPP in the angry block 
 1.   Predictor F (df1, df2)     
LPP amplitudes Overall effects       
 
 Intercept 5.59 (1, 57)*  
 
 
 Condition 20.69 (2, 57)***  
 
 
 Threat scale 0.14 (1, 57)  
 
 
 Condition X Threat 0.20 (2, 57)  
 
 
 Age 5.74 (1, 57)*  
 
    Gender 0.69 (1, 57)     
2.   Predictor Estimate (SE) t(df) 95% CI 
 Simple slopes  
   
 
 
 Threat 0.05 (0.07) 0.71 (57) -0.10, 0.19 
 
 Angry trial 0.00a (0.00a) . . 
 
 Happy trials 3.15 (0.50) 6.43 (57)*** 2.17, 4.13 
 
 Neutral trial 1.71 (0.50) 3.50 (57)** 0.72, 2.71 




 Angry X Threat 0.00a (0.00a) . . 
 
 Happy X Threat -0.04 (0.10) -0.45 (57) -0.24, 0.15 
    Neutral X Threat -0.06 (0.10) -0.61 (57) -0.25, 0.13 
Note. df 1= Between-groups Degrees of freedom. df 2= Within-groups Degrees of freedom.  
aAngry trials are set to 0.00 because they are used as the reference group. All variables are 
mean-centered. *p < .05, **p < .01, ***p < .001. 
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CHAPTER 7: FIGURES 
 




Figure 2: Layout of the EEG electrode net and locations of parietal electrodes averaged 






Figure 3: Topographic map of LPP ERP component at the average peak latency across 




Figure 4: Grand-average waveforms depicting the effect of condition on the LPP for the 
comparison of happy, angry, and neutral trials in the angry block.  This pattern was 
also seen when the model accounted for OPS, Self-blame, and threat scores.  LPP time 





Figure 5: Grand-average waveforms depicting the condition X gender interaction effect 
on LPP peak latencies for the comparison of angry and neutral trials in the angry 
block.  Females significantly differed from each other on peak latencies.  Arrows depict 





Figure 6: Grand-average waveforms depicting the condition X OPS interaction effect 
on the LPP for the comparison of happy and neutral trials in the angry block. LPP time 
window = 392-992 ms post-stimulus.  Groups created using a median split of OPS scores 




Figure 7:  Grand-average waveforms depicting the condition X self-blame (SB) 
interaction effect on the LPP for the comparison of happy and neutral trials in the 
angry block. LPP time window = 392-992 ms post-stimulus.  Groups created using a 
median split of SB scores for visual depiction. 
 
